Cytotoxicity of trichloroethylene and S-(1, 2-dichlorovinyl)-L-cysteine in primary cultures of rat renal proximal tubular and distal tubular cells.
Activities of several glutathione-dependent enzymes, expression of cytochrome P450 isoenzymes, and time- and concentration-dependent cytotoxicity of trichloroethylene (TRI) and S-(1, 2-dichlorovinyl)-L-cysteine (DCVC) were evaluated in primary cultures of proximal tubular (PT) and distal tubular (DT) cells from rat kidney. These cells exhibited cytokeratin staining and maintained activities of all glutathione-dependent enzymes measured. Of the cytochrome P450 isoenzymes studied, only CYP4A expression was detected. CYP4A mRNA and protein expression were higher in primary cultures of DT cells than in PT cells and were increased in DT cells by ciprofibrate treatment. Incubation of cells for 6 h with concentrations of TRI as high as 10 mM resulted in minimal cytotoxicity, as determined by release of lactate dehydrogenase (LDH). In contrast, marked cytotoxicity resulted from incubation of PT or DT cells with DCVC. Addition to cultures of TRI (2-10 mM) for 24 or 72 h resulted in modest, but significant time- and concentration-dependent increases in LDH release. Treatment of cells with DCVC (0.1-1 mM) for 24 h caused significant increases in LDH release and alterations in cellular protein and DNA content. Finally, exposure of primary cultures to TRI or DCVC for 72 h followed by 3 h of recovery caused a slight increase in the expression of vimentin, consistent with cellular regeneration. These studies demonstrate the utility of the primary renal cell cultures for the study of CYP4A expression and mechanisms of TRI-induced cellular injury.